In this study, we quantitatively evaluated uncertainty of a few major static factors: structure, facies proportions, porosity and permeability ranges and variograms, water saturation, and formation factor. To evaluate uncertainty, typically modelers first select a few uncertainty factors to build high, mid and low cases for each. Then the high-high-high… case for all factors is deemed as the P10 case, the mid-midmid… case deemed as the P50 case, and the low-low-low… case as the P90 case. However, the problem with this workflow is that the all-high, all-mid, and all-low cases may not coincide with the P10, P50 and P90 cases when all the uncertainty factors are integrated. In this paper, we present a better alternative of constructing the P10, P50, P90 models, which we believe can characterize the uncertainty space more precisely. The reservoir is a deep-water reservoir at the appraisal stage. Seven uncertainty factors are considered and Plackett-Burmman experimental design is chosen to construct the initial 25 static models. These 25 models are used for static evaluation. Then three models (P10, P50, P90) are constructed for dynamic simulation purpose.
Due to limited well data and often less-than-ideal seismic data quality, there is great uncertainty when characterizing a subsurface reservoir, especially a deepwater reservoir.
(1) Structural surfaces can go up and down due to uncertain seismic velocity; (2) Facies proportions and spatial distribution can vary based on different geological interpretation; (3) Statistical distributions of porosity and permeability can vary even within the same facies category because of sampling bias caused by preferential drilling location; (4) Reservoir blocks segmented by faults can be connected or disconnected depending on whether the faults are sealing or not, and (5) Reservoir parameters such as formulation volume factor can be uncertain as well. All these different types of uncertainty factors need to be quantified to evaluate the economic benefits and risks of developing the field.
To evaluate uncertainty, typically modelers first select a few uncertainty factors to build high, mid and low cases for each. Then the high-high-high… case for all factors is deemed as the P10 case, the midmid-mid… case deemed as the P50 case, and the low-low-low… case as the P90 case. However, the problem with this workflow is that the all-high, all-mid, and all-low cases may not coincide with the P10, P50 and P90 cases when all the uncertainty factors are integrated.
In this paper, we present a better alternative of constructing the P10, P50, P90 models, which we believe can characterize the uncertainty space more precisely. The reservoir is a deep-water reservoir at appraisal stage. Seven factors were considered for uncertainty evaluation: structure, facies proportions, PORO range, PERM range, variograms, Sw and Bo (Figure 1 ). Using folded Plackett-Burmman experimental design, we constructed 25 static models (See Figure 2) . Two target variables were HCIP (hydrocarbon in-place) and Lorenz Coefficient (measuring static connectivity). Based on the 25 models and the two target variables, we used Monte-Carlo simulation to build a proxy space (with thousands of data points) capturing the uncertainty space. Finally, from this proxy space, we selected P10, P50 and P90 data points, which were converted back into the actual uncertainty space (Figure 3 ). These three constructed models were then used for dynamic simulation purpose. . Simulated uncertainty data points in the proxy space. Red diamonds: constructed P10, P50 and P90 models; Blue squares: input all-low, all-mid and all-high model; Gray points: simulated data points.
